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(57) ABSTRACT

A system includes a switching power supply, an electric load
connected to the switching power supply, a voltage regulation
circuit, and a detect device. The voltage regulation circuit is
connected to the electric load and configured to output a Pulse
Width Modulation (PWM) signal to regulate a voltage sup-
plied to the electric load. The detect device is connected to the
switching power supply for detecting whether the switching
power supply is powered off when a current flowing to the
electric load exceeds a preset tolerance value.

16 Claims, 3 Drawing Sheets
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OVER CURRENT PROTECTION TEST
SYSTEM

BACKGROUND

1. Technical Field

The present disclosure relates to an over current protection
(OCP) test system for a switching power supply.

2. Description of Related Art

Many personal computers utilize a switching power supply
for providing direct current (DC) power sources (e.g., 3V, 5V,
12V, etc.) to components thereof. The switching power sup-
ply usually has an OCP function to detect whether an output
current to each of the components exceeds a preset tolerance
value. If the output current exceeds the preset tolerance value,
the switching power supply is automatically powered off to
protect the components.

In order to provide users with qualified switching power
supplies, the switching power supplies should pass OCP test.
In typical OCP test systems, each of the power supplies is
connected to an electric load. The electric load has a knob to
adjust a resistance value of the electric load. An operator
should operate the knob to steadily decrease resistance of the
load, thus increasing current flowing to the load. However, the
resistance value ofthe electric load does not vary linearly, and
the variation of the current flowing to the electric load is not
linear, which makes it difficult to test the power supplies in a
consistent manner.

What is needed, therefore, is an OCP test system capable of
automatically controlling linearly varying current flowing to
an electric load.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a block diagram of an OCP test system according
to an embodiment.

FIG. 2 illustrates a detailed circuit diagram of a voltage
regulation circuit in FIG. 1.

FIG. 3 illustrates a relationship between a voltage signal
and a duty cycle of a PWM signal.

DETAILED DESCRIPTION

The disclosure is illustrated by way of example and not by
way of limitation. In the figures of the accompanying draw-
ings in which like references indicate similar elements. It
should be noted that references to “an” or “one” embodiment
in this disclosure are not necessarily to the same embodiment,
and such references mean at least one.

Referring to FIG. 1, an embodiment of an OCP test system
includes an AC power source 10, a switching power supply 20
connected to the AC power source 10, an electric load 30
connected to the switching power supply 20, a voltage regu-
lation circuit 40 connected to the electric load 30, and a
detecting device 80 connected to the switching power supply
20.

Referring to FIGS. 2 and 3, the voltage regulation circuit 40
includes a micro controller unit (MCU) 50, a chip 60 con-
nected to the MCU 50, and a digital/analog converter (DAC)
circuit 70 connected to the chip 60. In the embodiment, the
MCU 50 is an ATmeg1 61 single chip microcontroller, and the
chip 60 is a LM358 chip integrated with two individual ampli-
fiers. The MCU 50 is capable of outputting a Pulse-Width
Modulation (PWM) signal via its I/O pin PC7 to regulate the
voltage supplied to the electric load 30. A duty cycle of the
PWM signal is in direct proportion to the voltage fed to the
electric load 30 (See FIG. 3). The PWM signal is a digital
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signal, and the DAC circuit 70 is capable of converting the
digital signal to an analog signal. One of the amplifiers of the
chip 60 is capable of amplifying the analog signal to supply a
voltage at a required value to the electric load 30.

A first key K1 is connected to an I/O pin PB0 of the MCU
50. A first filter capacitor C1 is connected to the first key K1
in parallel. The first key K1 is configured to select one of a first
testmode, a second test mode, and a third test mode. If the first
test mode is selected, a maximum value of the duty cycle of
the PWM signal is 25%. If the second test mode is selected, a
maximum value of the duty cycle of the PWM signal is 50%.
If'the third test mode is selected, a maximum value of the duty
cycle of the PWM signal is 75%. If the first test mode is
currently enabled and the first key K1 is triggered once, the
second test mode is selected and enabled instead of the first
test mode, and if the first key K1 is triggered again, the third
test mode will replace the second test mode.

A second key K2 is connected to an /O pin PD2 of the
MCU 50. A second filter capacitor C2 is connected to the
second key K2 in parallel. The second key K2 is configured to
start the MCU 50.

Indicating lamps LED1-LLED4 are connected to the MCU
50 via resistors R1-R4 respectively. The indicating lamps
LED1-LED3 are configured to indicate enabled states of the
first test mode, the second test mode, and the third test mode.
If the first test mode is enabled, the indicating lamp LEDI1 is
powered on. Ifthe second test mode is enabled, the indicating
lamp LED?2 is powered on. If the third test mode is enabled,
the indicating lamp LED3 is powered on. The indicating lamp
LED4 is configured to indicate a working state of the MCU
50. If the MCU 50 is working, the indicating lamp LED4 is
powered on; and if the MCU 50 stops working, the indicating
lamp LED4 is powered off.

The chip 60 includes pins 1-8. The pin 3 of the chip 60 is
connected to the I/O pin PC7 ofthe MCU 50 via a resistor R5
for receiving the PWM signal from the MCU 50. The pins 2
and 8 of the chip 60 are respectively connected to +2.5V and
+5V power sources. The pin 1 of the chip 60 is connected to
the DAC circuit 70. The DAC circuit 70 includes resistors
R7-R8 and capacitors C3-C4. The resistors R7 and R8 are
connected in series between the pin 1 and the pin 5 of the chip
60. The capacitor C3 is connected to the resistor R7, and the
capacitor C4 is connected to the resistor R8. A resistor R6 is
connected between the pin 6 and pin 7 of the chip 60. One
terminal of the electric load 30 is connected to ground, and
another terminal of the electric load 30 is connected to the pin
7 of the chip 60. The PWM signal output from the MCU 50 is
capable of being converted to an analog signal by the DAC
circuit 70 and amplified by the chip 60 before supplying an
output voltage to the electric load 30.

During performing the OCP test on the switching power
supply, the second key K2 is actuated to start the MCU 50.
The first key K1 is actuated to select one of the test modes.
The MCU 50 outputs a PWM signal. A duty cycle of the
PWM signal can vary linearly, and a maximum value of the
duty cycle (25%, 50%, or 75%) is corresponding to the cur-
rently enabled test mode. The chip 60 receives the PWM
signal from the MCU 50. The DAC circuit 70 converts the
PWM signal to an analog signal. One of the amplifiers of the
chip 60 amplifies the analog signal and supplies an analog
power source to the electric load 30. The pin 7 of the chip 60
supplies an output voltage to the electric load 30, and the
current flows to the electric load 30. The switching power
supply 20 is capable of detecting whether the current flowing
to the electric load 30 exceeds a preset tolerance value. The
detecting device 80 detects whether the switching power sup-
ply 20 is automatically powered off when the current flowing
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to the electric load 30 exceeds the preset tolerance value. If
the switching power supply 20 is automatically powered off
when the current exceeds the preset tolerance value, the
switching power supply 20 passes the OCP test; otherwise,
the switching power supply 20 fails.

In one embodiment, the MCU 50 can control the duty cycle
of the PWM signal to vary linearly. The voltage supplied to
the electric load 30 is in direct proportion to the voltage
supplied to the electric load 30 and can also vary linearly.
Thus, a current flowing to the electric load 30 can vary lin-
early, which satisfies a current variation requirement during
performing the OCP test.

While the present disclosure has been illustrated by the
description of preferred embodiments thereof, and while the
preferred embodiments have been described in considerable
detail, it is not intended to restrict or in any way limit the scope
of'the appended claims to such details. Additional advantages
and modifications within the spirit and scope of the present
disclosure will readily appear to those skilled in the art.

Therefore, the present disclosure is not limited to the spe-
cific details and illustrative examples shown and described.

What is claimed is:

1. A system comprising:

a switching power supply capable of being supplied with

an alternating current power source;

an electric load connected to the switching power supply;

and

a voltage regulation circuit, connected to the electric load,

configured to output a linear voltage to the electric load
while the switching power supply is undergoing an Over
Current Protection (OCP) test; wherein the voltage regu-
lation circuit comprises a micro controller unit (MCU)
which is configured to output a Pulse Width Modulation
(PWM) signal to a chip, a Digital/Analog Converter
(DAC) circuit is connected to the chip, the chip is con-
figured to transmit the PWM signal to the DAC circuit,
the DAC circuit is configured to convert the PWM signal
to an analog signal, the DAC circuit is configured to
transmit the analog signal to the chip, one amplifier of
the chip is configured to amplify the analog signal, and
the amplifier is configured to supply an output voltage to
the electric load according to the amplified analog sig-
nal.

2. The system as described in claim 1, wherein a duty cycle
of'the PWM signal is in direct proportion to the output voltage
fed to the electric load.

3. The system as described in claim 1, wherein a first key is
connected to the MCU, the first key is configured to select one
of predetermined test modes; and the duty cycle of the PWM
signal is corresponding to the selected one of the predeter-
mined test modes.

4. The system as described in claim 3, further comprising a
plurality of light emitting diodes (LEDS), connected to the
MCU, corresponding to the predetermined test modes,
wherein one of the LEDS is powered on to indicate the
selected one of the test modes is enabled.

5. The system as described in claim 3, wherein a first filter
capacitor is connected to the first key in parallel.

6. The system as described in claim 1, wherein a second key
is connected to the MCU, and the second key is configured to
start the MCU.
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7. The system as described in claim 6, wherein an LED is
connected to the MCU, the LED is configured to indicate a
working state of the MCU.

8. The system as described in claim 1, wherein the DAC
circuit comprises a first resistor, a second resistor, a first
capacitor, and a second resistor, the first resistor and the
second resistor are connected in series between a first pin and
a second pin of the chip, the first capacitor connects the first
resistor to ground, and the second capacitor connects the
second resistor to ground.

9. A system comprising:

a switching power supply;

an electric load connected to the switching power supply;

a voltage regulation circuit connected to the electric load,

wherein the voltage regulation circuit comprises a micro
controller unit (MCU) which is configured to output a
Pulse Width Modulation (PWM) signal to a chip, a Digi-
tal/Analog Converter (DAC) circuit is connected to the
chip, the chip is configured to transmit the PWM signal
to the DAC circuit, the DAC circuit is configured to
convert the PWM signal to an analog signal, the DAC
circuit is configured to transmit the analog signal to the
chip, one amplifier of the chip is configured to amplify
the analog signal, and the amplifier is configured to
supply an output voltage to the electric load according to
the amplified analog signal; and

a detect device, connected to the switching power supply,

capable of detecting whether the switching power sup-
ply is powered off when a current flowing to the electric
load exceeds a preset tolerance value.

10. The system as described in claim 9, wherein a duty
cycle of the PWM signal is in direct proportion to the output
voltage fed to the electric load.

11. The system as described in claim 9, wherein a first key
is connected to the MCU, the first key is configured to select
one of predetermined test modes, and the duty cycle of the
PWM signal is corresponding to the selected one of the pre-
determined test modes.

12. The system as described in claim 11, further compris-
ing a plurality of light emitting diodes (LEDS), connected to
the MCU, corresponding to the predetermined test modes,
wherein one of the LEDS is powered on to indicate the
selected one of the test modes is enabled.

13. The system as described in claim 9, wherein a second
key is connected to the MCU, and the second key is config-
ured to start the MCU.

14. The system as described in claim 13, wherein an LED
is connected to the MCU, the LED is configured to indicate a
working state of the MCU.

15. The system as described in claim 13, wherein a first
filter capacitor is connected to the second key in parallel.

16. The system as described in claim 9, wherein the DAC
circuit comprises a first resistor, a second resistor, a first
capacitor, and a second resistor, the first resistor and the
second resistor are connected in series between a first pin and
a second pin of the chip, the first capacitor connects the first
resistor to ground, and the second capacitor connects the
second resistor to ground.



